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1 Introduction

Last meeting, there were some discussions on UE capability for dual connectivity but no agreement was made. In this contribution, we continue to discuss the UE capability for dual connectivity. 
2 Discussion
In last meeting, there was a draft way forward discussed between companies but no agreement was made. We can start from this draft way forward and continue the discussion. There are some opinions from Ericsson and Nokia in the draft way forward:
· From Ericsson (Ericsson’s preference is 1-2a)

· 1: Define a new capability namely “per UE DC capability” covering either only synchronized or both synchronized and unsynchronized mode (o for sync and 1 for sync+async)

· Network decides by reusing UL CA capability by combining with per UE DC capability : 
DC_xA-yA, UL/DL = CA_xA-yA,UL + DC(sync, async+sync)
· 2a: Define a new per band DC capability and combine that with per UE DC capability 

· DC_xA-yA , UL/DL = DC_xA-yA + DC(sync, async+sync) 
· 2b: Define a new per band DC capability which also includes support for sync/async capability

· Ex: DC_xA-yA , UL/DL = DC_xA-yA_DC(sync, async+sync)

· Ex: DC_xP-yQ , UL/DL = DC_xP-yQ_DC(sync, async+sync) 
· From Nokia

· 3: UE can indicate DuCo support per CA configuration, and this capability includes support for both synchronized and asynchronous operation.

· Nokia’s view

· In Rel-12 no band-specific UE RF requirements for DuCo are introduced to 36.101. 

· Send LS to RAN2

· UE should indicate DuCo support per CA configuration, and this capability includes support for both synchronized and asynchronous operation.

· Ericsson’s view

· Limit to 1CC per CG in Rel-12

· In Rel-12 no band-specific UE RF requirements for DuCo are introduced to 36.101. 

· Send LS to RAN2

· UE should indicate DuCo support based on options 1 and 2a
There are several opinions on whether DC capability should be per UE, per CA configuration or per DC configuration with or without simultaneous synchronized and unsynchronized capability. In this contribution we discuss each option in detail from current release and future release perspective.
For Rel-12 time frame, the analysis is based on some assumptions [1]:
· Only inter-band dual connectivity including both synchronized and unsynchronized scenarios is considered.
· All inter-band dual connectivity configurations including band and bandwidth combination information (e.g., DC_xA_yA) will be subset of 2UL inter-band CA configurations which are listed in TR36.860.
Per UE DC capability based on CA configuration or per DC configuration capability
In Rel-12, all dual connectivity configurations will be subset of 2UL inter-band CA configurations, but intra-band DC is excluded from Rel-12, it means if a UE supports one inter-band CA and one intra-band CA combination simultaneously, the per UE capability only can apply to the inter-band CA supported by the UE. So at least per UE DC capability should separate inter-band and intra-band scenario. If a UE supports multiple 2UL inter-band CA configurations, the DC capability should be able to apply for all these configurations. However, this may increase the test complexity in some cases. For example, if a UE support both 2UL CA_a_b and 2UL CA_c_d, we need to test DC specific requirements for both the combinations when the DC capability apply per UE. Considering most of the RF requirements for CA could be reused for DC, this test complexity could be in an accepted level.
For future releases, operators may have market need to introduce an inter-band DC configuration which does not need to support 2UL CA, and then we will need to define DC_xA_yA and specify corresponding RF requirements. This means the DC configuration will not be the subset of 2UL inter-band CA and DC capability should be defined on per DC configuration basis. In addition, intra-band DC scenario may need further study if a broad potential market could be seen in the future.
Proposal 1: In Rel-12, per UE DC capability applied to 2UL inter-band CA configurations could be defined. In future releases, per DC configuration capability shall be defined.

Separate synchronized and unsynchronized capability
In Rel-12, all dual connectivity configurations will be subset of 2UL inter-band CA configurations.  New Pcmax definition for inter-band dual connectivity needs to be specified in TS 36.101. This new definition may depend on that whether UE have the capability of look-ahead or not [2]. How to define this new Pcmax has not been decided so it is better to separate synchronized and unsynchronized capability. This capability could be applied for all 2UL inter-band CA configurations if a UE supports more than one CA combinations. It means per UE capability for both synchronized and unsynchronized operation is enough.
For future releases, if intra-band DC could also be supported by a UE, synchronized and unsynchronized capability may require different implementation. For example, intra-band unsynchronized scenario may need separate PA for different CC. In this case, we should separate synchronized and unsynchronized capability for each DC configuration rather than for each UE.
Proposal 2: In Rel-12, it is better to separate synchronized and unsynchronized capability and this capability could be defined per UE. In future releases, separate synchronized and unsynchronized capability shall be defined for each DC configuration.
Based on proposal 1 and 2:

In Rel-12, DC capability could be defined per UE based on 2UL inter-band CA configuration for separate synchronized and unsynchronized operation.
In future releases, DC capability should be defined per DC configuration and separate synchronized and unsynchronized capability shall be defined for each DC configuration.
3 Conclusion

In this contribution, we discussed UE capability for dual connectivity. Some proposals are listed as below:
Proposal 1: In Rel-12, per UE DC capability which can only apply to 2UL inter-band CA scenario could be defined. In future releases, per DC configuration capability shall be defined.

Proposal 2: In Rel-12, it is better to separate synchronized and unsynchronized capability and this capability could be defined per UE. In future releases, separate unsynchronized capability shall be defined for each DC configuration rather than each UE.
Based on proposal 1 and 2:

In Rel-12, DC capability could be defined per UE based on 2UL inter-band CA configuration for seperate un-synchronized and synchronized operation.
In future releases, DC capability should be defined per DC configuration and separate synchronized and unsynchronized capability shall be defined for each DC configuration.
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